Abstract. This article proposes parameter modeling for single screw pump and secondary development platform based on CATIA. First, we establish geometric parameter modeling of screw (rotor) and fixed bushing (stator) in CATIA. Then, a secondary development platform is developed by technology of VB and function of V5 Automation which is the primary secondary development platform for CATIA.
Introduction
The screw pump which is essential component of a wide variety of engineering systems has been used in each area, especially petroleum field. Among various screw pumps, single screw pump is featured by small hydraulic pulse, abundant choices of transferring medium, large transferring capability and high stability and dependability of operations. Compared with piston pump and gear pump, it has huge advantages such as high pump pressure, large displacement, high efficiency and low consumption of energy [1] . So, as a result, researchers from international and domestic have deeply researched on single screw pump from different perspectives. V.N.Sarakuz presented modernized single screw pump [2] . Shatrov investigated design and technological features of shaping of single screw pump rotor profile [3] . Bereaux.Y proposed a simple model of throughput and pressure development for single pump [4] .Jun Fei Wu presented effect of medium viscosity on the lift performance of full-metal single screw pump [5] .
Many researches have been proposed as review above, but the process of modeling of single screw pump has taken much time. In order to increase efficiency, it is necessary to automatically generate modeling for single screw pump. 
Rotor and stator geometric parameter equation
At present, there are three types of single screw pump cycloid: the ordinary hypocycloid, the short-amplitude cycloid and the curtate epicycloid. The disadvantage of the ordinary hypocycloid and the curtate epicycloid is that it has some points which their curvature equal zero, so its equidistant curve exist the phenomenon of knot, which accelerate pump wear. As the result, we select the short-amplitude cycloid to design rotor and stator [6, 7] .
The short-amplitude cycloid stator equation
Where, the variable 1 z is the number of rotor heads. The eccentricity e is a parameter that represents the distance between the moving point and the center of rolling. The variable k is the variable amplitude coefficient. The variable u represents the rolling angle.
The short-amplitude cycloid equidistance curve stator equation
Where, the variable a is the offset distance and '
x is the derivative of x and ' y is the derivative of y.
The short-amplitude cycloid equidistance curve rotor equation 
Parameter modeling for single screw pump
Based on the equations of stator and rotor in the above, the modeling of single screw pump can be completed, through 3D design software CATIA. When building the 3D models for stator and rotor, the parameters of stator and rotor should be imported in the parametric modeling interface.
This article specifically introduces the process of the modeling of stator of 3/4 single screw pump as follows. Firstly, in the formula window, the parameters which include 1 z , e, k and u are defined, and the result is showed in Figure1.Then, the equidistance curve equation of stator should be imported in Law Editor [8] . Then , the points are be connected by spline curve to form the profile of stator as shown in Figure  4 .Finally, the 3D model of stator can be generated through the profile curve around the helix curve which is established along z axis as shown in Figure 5 . With the same method, the 3Dmodel of rotor can be generated as shown in figure6, and the assembly model as shown in Figure 7 . 
CATIA secondary development platform
The profile curve of stator and rotor of single screw pump is always complicated, so it takes much time to establish parameter model, and increases workload of researchers. In order to establish parameter model of single screw pump quickly and accurately, we develop the CATIA secondary development platform to automatically complete modeling of single screw pump by using CATIA Automation API and VB technology [9] . Some codes of the model of stator of 5/6
single screw pump as shown in Figure 8 . The assembly model of 5/6 single screw pump is shown in Figure 13 .There is no interference in the assembly model which is tested by DMU Space Analysis function as illustrated in Figure 14 . 
Conclusions
In the article, the implement of parameter modeling for rotor and stator based on CATIA is presented. and CAO (Computer-aided Optimization).
